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1. Editing Expert System 

2. iVIeta l\/lodel Data 

3. Edit-Time Data 

4. Editing User Interface 

5. User begins edit session and Requests Load of Edit-Time Data in 
user interface. 

6. Editing Expert System loads Edit-Time Data 

7. Editing Expert System loads meta IVIodel Data specified in 
Edit-Time Data 

8. Editing Expert System causes Edit-Time Data to be displayed to user 

9. User Begins Edit Action in Editing user Interface. Edit Action 
Descriptors sent to editing Expert System 

10. Editing Expert System validates Edit Action, Returns Status Code 
and Support Message. Editing User Interface displays status 
information to user 
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USER INITIATES DYNAMIC LOADING 
OF VIEWER AND CONTROLLER FOR 
UNIVERSAL DATA EDITOR COMPONENT. 
CAUSES INTERFACE SHELL APPLICATION 
(A) TO CALL POPULATE TEMPLATES 
METHOD ON THE EDfTlNG EXPERT 
SYSTEM CORE ENGINE. 



CALL POPULATE TREEVIEWS FUNCTION 
WTTH 'TEMPLATE' FLAG PARAMETER 






ITERATE THi 
INSTANTIATIONS 


ROUGH ALL 
OFKDTREEVIEW 



And POPULATE\ 
( TEMPLATES ] 
V OPERATION J 

NO 








CONTINUE TTERATING 
THROUGH KDTREEVIEW 
INSTANCES 







FIG. 6 A 
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USER miATES LOADING OF Sf rX 
/ OF EDITTIME DATA INTO VIEWER AND \ 
/ CONTROLLER FOR UNIVERSAL DATA \ 

EDTTOR COMPONENT. CAUSES INTERFACE y 
\ SHELL APPLICATION (A) TO CALL I 
\POPILATEDATA METHOD ON THE EDfTING I 

\^ EXPERT SYSTEM CORE ENGINE.^ 





CALL POPULATE TREEVIEWS FUNCTION 
WTTH 'KNOWLEDGE" FLAG PARAMETER 


^2B 
















TTERATE THROUGH ALL 
INSTANTIATIONS OFKDTREEVIEW 





SKIP 




CONTINUE TTERATING 
THROUGH KDTREEVIEW 
INSTANCES 



FIG. 6B 
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KDTREEVIEW. 
INSERTINTO 
TREE 



START KDTREEVIEW.INSERTINTO TREE 



ITERATE THROUGH ALL INSTANCES 
OF KDTREELEVEL OWNED BY CURRENT 
KDTREEVIEW 



RETURN FROM\ 
KDTREEVIEW. \ 
INSERTINTO j 
TREE OPERATION^ 




CONTINUE TTERATING 
THROUGH KDTREELEVEL 
INSTANCES 



FIG. 6C 



9/38 



KDTREELEVEL. 
INSERTROOT 
LEVELINTO 
TREE 



^5 



MTKDTREELEVEL(AJ 
INSERTROOTLEVEUNTO 
TREE 





FIG. 6D 
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KDTREELEVEL 
INSERTCHILD 
LEVELINTO 
TREE. 




MRT KDTREELEVEL(A). 
INSERTCHILDLEVELINTO 
TREE 




FIG. BE 
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GET ROOT ELEMENT (B) OF THIS 
KDTREELEVEL (A).M_KDCLASS 



GET INFO FROM B.GETREE- 
CAPTION AND B.TREEICON 



y12 



INSERT NODE INTO TREE WITH 
CAPTION AND ICON FROM B 



TTERATE THROUGH All 

INSTANCES (C) OF 
KDTREELEVELS OWNED 
BYAINA.CHILDTREELEVELS 



RETURN FROM 
KDTREELEVELINSERTROOT 
LEVELINTOTREE 
OPERATION 



?0^ ^ YES^ 




CALL C.INSERTCHILDLEVELINTO 
TREEFUNTION 



9^ 



KDTREELEVEL. 
INSERTCHILDLEVELINTOTREE 



CONTINUE ITERATING THROUGH 
KDTREELEVEL INSTANCES 



FIG. 6F 




GETKDCLASS(B)OFTHIS(A) 
KDTREELEVELM KDCLASS 
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ITEfWE THROUGH ALL 
ELEMENTS (C) OFB 



GET INFO FROM 
C.GETTREECAPTION 
AND C.GETTREEICON 



INSERT NODE INTO 
TREE WITH CAPTION 
AND ICON FROM C 



ITERATE THROUGH All 
INSTANCES (D) OF 
KDTREEIB/ELS 
OWNED BY A IN A. 
CHILDTREELEVELS 
1 




RETURN FROM 
i KDTREELB/EUNSERTROOT 
LEVEUNTO OPERATION 




CALLD.INSERTCHILDLEVEL 
INTOTREE FUNTION FOR 
KDELEMENTC 



KDTREELEVEL 
INSERTCHILDLEVELINTO 
TREE 
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CONTINUE TFERATING 
THROUGH KDTREELEVEL 
INST ANCES 

I 



CONTINUE ITERATING 

THROUGH KD 
ELEMENT INSTANCES 
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FIG. 6G 
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GET CLASS (B) OF THIS 
KDTREELEVEL (A).M_KDCLASS 



GET INFO FROM B.CLASSNAME 
AND B.DEFAULTTREEICON. 



INSERT NODE INTO TREE WITH 
CAPTION AND ICON FROM B 



RETURN FROM \ 
I KDTREELEVELINSERTROOT } 
\LEVELINTO OPERATION^ 



ITERATE THROUGH ALL 

INSTANCES (C) OF 
KDTREELEVELS OWNED 
BY A IN A.CHILDTREELEVELS 




CALL C.INSERTROOTLEVELINTO 
TREE FUNCTION 



KDTREELEVEL 
INSERTROOTLEVELINTO 
TREE 



CONTINUE ITERATING THROUGH 
KDTREELEVEL INSTANCES 



FIG. 6H 
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PARENT KDEt£MENT(P) 
WAS PASSED IN 



I 



GETKDRELATION(B)OFTHIS 
KDTREELEVEL(A) FROM 
AM KDRELATION 



19 
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ITERATE THROUGH ALL KD 
ELEMENTS (C) OF P THAT ARE 
CHILDREN OF P THROUGH B. 




GET INFO FROM 
C.GETTREECAPTION 
AND C.GETTREEICON 






INSERT N 
TREE Win 
ANDICOh 


ODE INTO 
1 CAPTION 
J FROM C 







RETURN FROM 
KDTREELEVEUNSERTROOT 
lEVEUNTOTREE OPERATION 



0 

'N/ 



ITERATE THROUGH 
ALL INSTANCES (D) 
OF KDTREELEVELS 
OWNED BY A IN A. 
CHILDTREELEVELS 




CALLDJNSEHfTCHILDLEVEL 
INTOTREE FUNCTION FOR 
KDEIEMENTC 



I 



KDTREELEVEL 
INSERTCHILDLEVELINTO 
TREE 




CONTINUE TTERATING 

THROUGH KD 
ELEMENT INTANCES 
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CONTINUE TTERATING THROUGH 
KDTREELEVEL INSTANCES 



FIG. 61 
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PARENT KDEL£MEm(P) 
WAS PASSED IN 



I 
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GETKDCLASS(B)OFTHIS^) 
KDTREELEVELM KDCLASS 
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ITERATE THROUGH ALL 
ELEMENTS (C) OFB 



NO 




GET INFO FROM 
C.GETTREECAPTION 
AND CGEHREEICON. 



RETURN FROM 
' KDTREELEVEUNSERTCHILD 
LfVELINTOTREE 
OPERATION 



INSERT NODE mo 
TREE MH CAPTION 
AND ICON FROM C 



ITERATE THROUGH 
ALL INSTANCES (D) 
OFKDTREELEVELS 
OWNED BY A IN A. 
CHILDTREELEVELS 




CALLD.INSERTCHILDLEVEL 
INTOTREE FUNCTION FOR 
KDELEMENTC 



KDTREELEVEL 
INSERTCHILDLEVELINTO 
TREE 
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CONTINUE ITERATING 

THROUGH KD 
ELEMENT INSTANCES 
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CONTINUE ITERATING 
THROUGH KDTREELEVEL 
INSTANCES 



FIG. 6 J 
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COMMITANYEDfT 
MODIFICATIONS TO 
KDELEMENTA 



4-^ 



GETKDCLASS (C) 
OFKDELEMENT 
REPRESENTED BYB 



GET INDEX (X) OF 
OFKDELEMENT A 



GETKDCLASS (D) 
PARENT OF C, I 
APPLICABLE 



DO NOTHING. 
ENDSELCHANGE^ 



1 



GETKDCLASS (E) 
SHORTCUT TARGET OF 
C, IFAPPUCABLE 



GET LOAD INFO (F) 
FOR EDITOR FORM 
CORRESPONDING TOO 
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UNLOAD CURRENTLY 
LOADED EDTTOR FORM 



I 



DYNAMICALLY LOAD 
EDfTORFORMF 



POPULATE FWTTH 
MEMBER VALUES 
FROM INSTANCE X OF 
KDCLASS C 



INfTIAUZEFWfTHINFO 
FROM CD, AND E 



(endselchang^ ^ 

FIG. 7 
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ENTER DRAG MODE 



HIGHUTE DRAGGED 
NODE 



CHANGE CURSOR TO 
'DRAGGING OBJECT 
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FIG. 8A 
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TRUE 



FIG. 8B 
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SHOW FEEDBACK ICON 



SHOW STATUS MESSAGE 
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END EDIT OPERATION 



FIG. 8C 
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FIG. 8D 




RETURN FROM 
XANDROP FUNCTION. 



STATUS TEXT = "CAN'T 
DROP HERE'; ICON = 
NODROP;CANDROP 
RETURNS FALSE 

— 
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STATUS TEXT = "MAKE 
ELEMENTBTOBEAROOT 
NODE ";ICON = A. 
GETICON; CANDROP 
RETURNS TRUE 



13 



STATUS TE)(I = "CAN7 
DROP HERE"; ICON = 
NODROP; CANDROP 
RETURNS FALSE 
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RETURN FROM \ 
\ CANDROP FUNCTiONj 



FIG. 8E 
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FIG. 8F 
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f RETURN FROM \ 

\ qahdrop FummNj 



FIG. 8G 
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STATUS TEXT = "MAKE 
NEWEIIMENTAASA 
ROOT NODE' ";ICON 
AGETICON: CANDROP 
RETURNS TRUE 



STATUSTEXT= "CAN'T 
DROP HERE"; ICON = 
NODROP; CANDROP 
RETURNS FALSE 



STATUS TEXT = "MAKE 
NEW ELEMENTS IN SCOPE 

A"; ICON=B.GETICON 
CANDROP RETURNS TRUE 



RETURN FROM 
MANDROP FUNCTION 



i) 



FIG. 8H 
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RELATION. 
CANDROP 
EILMENTB 
J3M ELEMENT 



START RELATION \ 
^ CANDROP OPERATION] 

FORELEMENTSBON I 
V ELEMENTA J 
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FIG. 81 
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STATUS TEXr="AAlfiEADY 
HAS A SHORTCUT TO B"; 

ICON = NODROP; 
CANDROP RETURNS FALSE 
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STATUS TE)CT="MAKE A 
SHORiTCUTFROMATOB"; 

ICON = B.GETICON; 
CANDROP RETURNS TRUE 
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f RETURN FROM \ 
\ CANDROP FUNCTION J 

FIG. 8K 
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YES 



RELATION.DRAGDROP 
ELEMENTB ON 



■42 




' RETURN FROM 
MGDROP FUNCTION 



FIG. 8N 
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DETACH ELEMENTB 
FROM PRIOR PARENT. 






SEND MESSAGE TO TREE 
TO MOVE GRAPHICAL 
NODE OF B FROM OLD 
PARENT TO SCOPE 






STATUS TEX 
ELEMEMTA- 
TREE";DI 
RETURt\ 


J = "MOVED 
TO ROOT OF 
lAGDROP 
IS TRUE 
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STATUS TEXT= BLANK; 
ICON = SYSTEM DEFAULT; 
DRAGDROP RETURNS 
FALSE 



f RETURN FROM \ 
K^RAGDROP function) 



FIG. 80 
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YES 



RELAflON.DRAGDROP 
CLASS BON 
ELEMENTA 
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FIG. BP 
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MAKE NEW INSTANCE OF 
CLASSBWfTH NO PARENT 






NOTIFY TREE TO 
ADDNODEFORNEWB 
UNDERSCORE 







STATUS TEXT = "MADE 
NEW EL£MENT B AT 
ROOT' ICON=SYSTEM 
DEFAULT; DRAGDROP 
RETURNS TRUE 
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STATUS TEXT = "BLANK; 

ICON = SYSTEM 
DEFAULT; DRAGDROP 
RETURNS FALSE 



MAKE NEW INSTANCE 
OF CLASSBWFTH 
NO PARENT 



NOTIFY TREE TO 
ADDNODEFORNEWB 
UNDERSCORE 



STATUS TEXT = "MADE 
NEW ELEMENTB"; 
ICON = SYSTEM 

DEFAULT; DRAGDROP 
RETURNS TRUE 



( RETURN FROM 
\ ^RAGDROP FUNC TION 

FIG. 8Q 
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RELATION. 

DRAGDROP [r^^^ 
ElfMENTB 
.ON ELEMENT. 
A 



f START RELATION \ 
/ DRAGDROP OPERATION Vr42 

fOREl£MENTBON \ 
V ElEMENTA J 
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STATU TEXT=BLANK; 

ICON=SYSTEM 
DEFAULT DRAGDROP 

RETURNS FALSE 



CREATE A NEW INSTANCE 
OF CLASS OF B 






COPY MEMBERS FROM 
DRAGGED B TO NEW B 






ATTACH NEW B AS CHlin 
OFA 






NOTIPf TREE TO INSERT 
NODE FOR NEW B 







STATUS TEXT =mDE 
A COPY OF BUNDER 
A"; ICON = SYSTEM 
DEFAULT; DRAGDROP 
RETURNS TRUE 



DETACH B FROM 
ORIGINAL PARENT 



ATTACH B AS CHIU)a\ 



NOTIFYTREETOMOVE 
NODE FOR NEW B 
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STATUSTEXr = "MOVE 
BTOA";ICON = B 
GETICON; CANDROP 
RETURNS TRUE 



RETURN FROM 
mODROP FUNCTION 



FIG. 8R 
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DETERMINE TARGET OF 
B.TARGET = B" 



^55 
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STATUSTEXT = BLANK; 

ICON = SYSTEM 
DEFAULT DRAGDROP 
RETURNS FALSE 



CREATE ANEW 
SHORTCUT INSTANCE 
(B") OF CLASS OF B 



1 



SET &' TO POINT TO 
SAME TARGET AS B 



ATTACH NEW B" AS CHIIB 
OFA 



NOTIFY TREE TO INSERT 
NODE FOR NEW B" 



I 



STATUSTEXT="MADE 
A SHORTCUT FROM ATO 
B"; ICON = SYSTEM 
DEFAULT; DRAGDROP 
RETURNS TRUE 



DETACH B FROM 
ORIGINAL PARENT 



ATTACH B AS CHIIB 
OFA 



NOTIFYTREETOMOVE 
NODE FOR B TO BE 
CHILD A 
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I 



STATUS TEXT = 'MOVED 
B' SHORTCUT TO A"; 

ICON = SYSTEM DEFAULT, 
DRAGDROP RETURNS 
TRUE 



RETURN FROM 
MAGDROP FUNCTIO N ^ 

FIG. 8S 
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NOTIFY TREE TO ADDNODE 
FOR NEW B' UNDER A 



STATUS TEXJ= BLANK; 
ICON = SYSTEM DEFAULT; 
DRAGDROP RETURNS 
FALSE 



58 



STATUS TEXT = "MADE A 
SHOF^TCUTFROMATOB"; 
ICON =^STEM DEFAULT; 
DRAGDROP RETURNS TRUE 



f RETURN FROM \ 
\^RAGDROP function/ 



FIG. 8T 



RelalioaDra^op 
aassBon 
ElemertA 




(Start Reta8oaDragDrop\ 
Operation for QassBcn ) 
BementA ^ 





No 



5k[ 



Yes 



StatusText = Blank; 
Icon = System Defautt; 
DragDrop returns Fabe 



Create a new instanceof 
aassof B (B) 



Populate Members of B' wh 
default values 



Attach B* as child of A 



Notify Tree to Insert Node for 
B* 



StatusText = T^tede a newB 
under Element A"; Icon = 
System Default 
DragDrop retumsTwe 



Create a new instarvce ^of 
OassB 



Populate Members of B* wh 
default values 



Create a new ShoftcU 
instance {B'*) of Classd 
Shortcut to B 



Set B" to point to B* 



Attach new B" as chiWof A 



Notify Tree to Insert Node Ibr 
B* 



Notify Tree to Insert Node fix 
newBf* 



StatusText = *T^e a new B 
and made a new Shortcutto 
B under Element A*; toon = 
System Default; 
DragDrop returns Tiue 



C 



Yes 



StatusText = Blank; 
Icon = System Default 
DragDrop returns False 



Return From DragDrop 
FunctKffi 



) 



Figure 8a Flow Chart depicting CanDrag, CanDrop, 
and DragDrop edit operations 
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KEYED INPUT 
DEVICE 




POINTING DEVICE 
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CPU 



DISPLAYDEVICE 
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PRINTING DEVICE 
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VOLATILE STORAGE 



NON-VOLATILE 
STORAGE 
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UDETME 



VCUDEC 



UDEC 



UNIVERSAL META 
MODEL 
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FIG. 9 



